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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve running performance on an ice and snow road. 

SOLUTION: A plurality of block rows are formed by providing vertical grooves 3 
extended in a peripheral direction and a plurality of cross grooves 4 extended to 
be crossed with these vertical grooves 3 in a tread surface 2. The block row 
includes a first block row formed by a block with protruded part provided with a 
protruded part protruding in a vertical groove side and a second block row formed 
by a block with recessed part provided with a recessed part and to be arranged in a 
position mutually opposing the recessed part through the vertical groove to the 
protruded part. Ratio (WP/WB1) of maximum width WB1 of the block with protruded 
part to a protruding amount WP of the protruded part and ratio (WH/WB2) of maximum 
width WB2 of the block with recessed part to a recessed amount WH of the recessed 
part are set to 0.04 to 0.15. Ratio (LP/LB1) of maximum length LB1 of the block 
with protruded part to a maximum length LP of the protruded part and ratio (LH/LB2) 
of maximum length LH of the block with recessed part to a length LB2 of the 
recessed part are set to 0.3 to .0.4. 
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INT-CL (IPC): B60C 11/11; B60C 11/12 



ABSTRACTED-PUB-NO: JP200114 6104A 
BASIC-ABSTRACT: 

NOVELTY - Block rows (R2,R1) with concave and convex portions (7,6) are alternately 
formed on the tread surface (2), such that the concave and convex portions in 
adjacent block rows face mutually. The concave and convex portions are formed such 
that the ratios of the width of that portions to the maximum widths of blocks 
(B2,B1), are set to 0.04-0.15. The ratios of the length of that portions to the 
maximum length of block rows are set to 0.3-0.4. 

DETAILED DESCRIPTION - The concave and convex portions face each other through 
vertical grooves (3) . The vertical groove of fixed groove width are formed in tread 
surface. WP and WH are the widths of convex and concave portions, WB1 and WB2 are 
maximum widths of blocks and LP and LH are lengths of convex and concave portions, 
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LBl and LB2 are maximum lengths of blocks respectively, such that WP/WB1 and WH/WB2 
= 0.4-0.15, and LP/LB1 and LH/LB2 = 0.3-0.4. The concave and convex portions are 
formed by notching the intermediate portion and ends of vertical wall of block, 
respectively. Sipes (S1,S2) equally divide the convex and concave blocks into three 
portions. The length of the convex and concave portions are set to 40-50% of the 
depth of the vertical groove. The depth of the sipes is taken as at most 60% of the 
depth of vertical groove. 

USE - For heavy-load pneumatic radial tires for especially ice and snow-covered 
roads . 

ADVANTAGE - Running performance of wet and snow-covered roads, and grip strength 
are improved. Abrasion and wear resistance are improved. Wet grip between tire and 
road is improved, without impairing drainage, by vertical grooves. 

DESCRIPTION OF DRAWING (S) - The figure shows the expanded view of the tread 
surface . 

Tread surface 2 

Vertical groove 3 

Convex and concave portions 6,7 

Block rows R1,R2 

Blocks B1,B2 

Sipes S1,S2 

CHOSEN-DRAWING: Dwg.1/8 

TITLE-TERMS: HEAVY LOAD PNEUMATIC RADIAL ICE SNOW* COVER ROAD BLOCK ROW TREAD 
SURFACE RATIO WIDTH LENGTH CONVEX CONCAVE PORTION MAXIMUM WIDTH LENGTH BLOCK ROW 
SET PRESET RANGE 

DERWENT-CLASS : A95 Qll 

CPI-CODES: A12-T01B; 

ENHANCED- POLYMER-INDEXING: 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By establishing two or more transverse grooves which cross the fluting extended to a tire hoop 
direction, and this fluting, and are extended in a tread side It is the pneumatic tire which carried out two 
or more trains formation of the block train which arranged the block in the tire hoop direction. Said 
block train The 1st block train which consists of a block with heights which prepared the heights which 
project in said fluting side in the abbreviation mid-position of the hoop direction of the block wall side 
facing said fluting, While including the 2nd block train which consisted of a block with a crevice which 
established the crevice dented in the interior side of a block in the abbreviation mid-position of the hoop 
direction of said block wall side, and moreover allotted this crevice to said heights of said block with 
heights in the location which faces each other through a fluting, it sets to a tread side. The ratio of the 
maximum width WB1 of the tire shaft orientations of said block with heights, and the amount WP of 
protrusions of heights (WP/WB1), And the ratio (WH/WB2) of the maximum width WB2 of the tire 
shaft orientations of said block with a crevice, and the amount WH of depressions of a crevice All are 
set to 0.04-0.15. In the maximum length of the tire hoop direction of LB1 and heights A ratio with LP 
(LP/LB1), [ length / of the hoop direction of said block with heights / maximum ] And the pneumatic 
tire characterized by setting each ratio (LH/LB2) of LH and the die length LB2 of the tire hoop direction 
of a crevice to 0.3-0.4 in the maximum length of the tire hoop direction of said block with a crevice. 
[Claim 2] While said heights are formed between these slant faces by cutting and lacking the both ends 
of the hoop direction of said block wall side by the slant face which inclines toward the interior of a 
block toward a tread side side from the groove bottom side of said fluting, said block with heights Said 
block with a crevice is a pneumatic tire according to claim 1 characterized by forming said crevice by 
cutting and lacking the pars intermedia of the hoop direction of said block wall side by the slant face 
which inclines toward the interior of a block toward a tread side side from the groove bottom side of 
said fluting. 

[Claim 3] Said fluting is a pneumatic tire according to claim 1 or 2 characterized by seting the flute 
width in a tread side constant substantially. 

[Claim 4] While said block with heights is equipped with the 1 st SAIPINGU which divides this block 
with heights equally abbreviation 3 by crossing mileage and the interior of a block from both the edges 
of the hoop direction of said heights, when said block with a crevice crosses mileage and the interior of a 
block from both the edges of the hoop direction of said crevice, it is the pneumatic tire according to 
claim 1 to 3 characterized by having the 2nd SAIPINGU divided equally abbreviation 3 about this block 
with a crevice. 

[Claim 5] Said heights and crevice are a pneumatic tire according to claim 1 to 4 with which the tire 
radius lay length is characterized by being 40 - 50% of the depth of said fluting. 
[Claim 6] Said the 1st SAIPINGU and 2nd SAIPINGU are a pneumatic tire according to claim 4 with 
which the depth is characterized by being 60% or less of the depth of size and said fluting rather than the 
tire radius lay length of said heights and a crevice. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates, for example to the pneumatic tire suitable as a radial-ply 
tire for heavy loading which may improve wear-resistant ability, raising the performance-traverse ability 
in a snow-and-ice way. 
[0002] 

[Description of the Prior Art] It faces running a snow-and-ice way in recent years, and a studless tire is 
being used abundantly. In order that such a studless tire may raise the performance-traverse ability in a 
snow-and-ice way, while using a comparatively elastic rubber ingredient for tread rubber generally and 
adopting the high block pattern 0 f ******** as a tread side, the flute width of a fluting and a transverse 
groove is enlarged and reducing a land ratio (crawler bearing area comparatively) sharply etc. is 
performed. That is, while pushing and hardening much snow by Mizouchi and forming **** ? big 
driving force and damping force have been acquired according to the **** shearing force at the time of 
cutting this. Moreover, by preparing much SAIPINGU etc. in each block, raising the increase of an edge 
component which scratches a road surface, and the performance-traverse ability in **** is performed. 
[0003] By the way, in recent years, since using a studless tire, continuing as it is only not only in a 
winter season till summer, wearing, and crushing is also performed, the wear-resistant improvement in 
consideration of the transit of those other than winter is needed. However, further, by the engraving of 
much SAIPINGU etc., if the rigidity of a studless tire of a block is low and it runs a desiccation way, it 
will wear out at an early stage, and there are reduction of the flexible land ratio of tread rubber or a tread 
side and a problem that a tire life is short. When an above-mentioned technique is applied to the tread 
pattern of the radial-ply tire for heavy loading especially with high ground pressure, partial wear and a 
remarkable reduction of a tire life are caused further and a land ratio is reduced further, there is a 
problem that the grip engine performance on the mirror-plane-ized surface of ice which is called mirror 
bahn will fall. 

[0004] think out this invention in view of the above troubles ~ it is **, and it aims at offering the 
pneumatic tire which may improve abrasion resistance, raising the grip engine performance of a snowy 
road and****. 
[0005] 

[Means for Solving the Problem] Invention according to claim 1 among this inventions by establishing 
two or more transverse grooves which cross the fluting extended to a tire hoop direction, and this 
fluting, and are extended in a tread side It is the pneumatic tire which carried out two or more trains 
formation of two or more block trains which arranged the block in the tire hoop direction. Said block 
train The 1st block train which consists of a block with heights which prepared the heights which project 
in said fluting side in the abbreviation mid-position of the hoop direction of the block wall side facing 
said fluting, While including the 2nd block train which consisted of a block with a crevice which 
established the crevice dented in the interior side of a block in the abbreviation mid-position of the hoop 
direction of said block wall side, and moreover allotted this crevice to said heights of said block with 
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heights in the location which faces each other through a fluting, it sets to a tread side. The ratio of the 
maximum width WB1 of the tire shaft orientations of said block with heights, and the amount WP of 
protrusions of heights (WP/WBl),.And the ratio (WH/WB2) of the maximum width WB2 of the tire 
shaft orientations of said block with a crevice, and the amount WH of depressions of a crevice All are 
set to 0.04-0.15. In the maximum length of the tire hoop direction of LB1 and heights A ratio with LP 
(LP/LB1), [ length / of the hoop direction of said block with heights / maximum ] And it is characterized 
by setting each ratio (LH/LB2) of LH and the die length LB2 of the tire hoop direction of a crevice to 
0.3-0.4 in the maximum length of the tire hoop direction of said block with a crevice. 
[0006] Thus, by preparing the heights which have fixed magnitude, and a crevice, the edge component 
of a fluting can make it increase to the block which faces each other on both sides of a fluting, and the 
performance-traverse ability in **** can be raised to it. Moreover, the grip engine performance in a 
snowy road may be improved, without being able to secure the **** shearing force within this fluting, 
even if a fluting is a straight line-like by being allotted to the location where the heights and the crevice 
of each block face each other, and changing a land ratio, and also the wet grip engine performance can 
be secured, without checking the flow of wastewater. Moreover, wear-resistant aggravation can be 
controlled by having allotted heights and a crevice to the location which faces each other, and having 
limited the magnitude to the block etc. 

[0007] Invention according to claim 2 moreover, said block with heights While said heights are formed 
between these slant faces by cutting and lacking the both ends of the hoop direction of said block wall 
side by the slant face which inclines toward the interior of a block toward a tread side side from the 
groove bottom side of said fluting Said block with a crevice is a pneumatic tire according to claim 1 
characterized by forming said crevice by cutting and lacking the pars intermedia of the hoop direction of 
said block wall side by the slant face which inclines toward the interior of a block toward a tread side 
side from the groove bottom side of said fluting. 

[0008] Moreover, invention according to claim 3 is a pneumatic tire according to claim 1 or 2 
characterized by said fluting seting the flute width in a tread side constant substantially. 
[0009] Invention according to claim 4 moreover, said block with heights While having the 1 st 
SAIPINGU which divides this block with heights equally abbreviation 3 by crossing mileage and the 
interior of a block from both the edges of the hoop direction of said heights, said block with a crevice It 
is the pneumatic tire according to claim 1 to 3 characterized by having the 2nd SAIPINGU divided 
equally abbreviation 3 about this block with a crevice by crossing mileage and the interior of a block 
from both the edges of the hoop direction of said crevice. 

[0010] Moreover, invention according to claim 5 is a pneumatic tire according to claim 1 to 4 with 
which said heights and crevice are characterized by the die length of the tire ********** ^ e j n g 49 _ 
50% of the depth of said fluting. 

[001 1] Moreover, invention according to claim 6 is a pneumatic tire according to claim 4 with which 
said the 1st SAIPINGU and 2nd SAIPINGU are characterized by the depth being 60% or less of the 
depth of size and said fluting from the tire radius lay length of said heights and a crevice. 
[0012] ^ ^ 

[Embodiment of the Invention] One gestalt of operation of this invention is explained based on a 
drawing below. The development view of the tread side 2 of the pneumatic tire of this operation gestalt 
is shown in drawing 1 . It is the radial-ply tire for heavy loading used for a truck, a bus, etc., and, as for 
the pneumatic tire of this example, the fluting 3 extended to a tire hoop direction and two or more 
transverse grooves 4 which cross this fluting 3 and are extended are established in the tread side 2. 
[0013] A total of three the fluting 3 of this example contains fluting 3a of the one the tire equator C top 
is extended by the shape of a straight line to a tire hoop direction, and outer fluting 3b allotted to both 
the outside are illustrated. Moreover, a transverse groove 4 contains inner transverse groove 4a which 
inherits between fluting 3a of said inside, and outer fluting 3b, fluting 3b of said outside, and outer 
transverse groove 4b which inherits between the tread edges E. Thereby, by two or more trains and this 
example, four trains of block trains which arranged in the tire hoop direction the block which makes an 
abbreviation rectangle are formed in the tread side 2. In addition, it is desirable that the flute width 
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measured in the tread side 2 makes [ of the tread touch-down width of face TW ] a fluting 3 more 
preferably about 4.5 - 6.0% still mcpre preferably 3.5 to 6% about 2.5 to 7.0%. 

[0014] Said block train to the abbreviation mid-position of the tire hoop direction of the block wall side 
5 which faces a fluting 3 (this example the outer fluting 3b side) in this example as shown in drawing 1 
and drawing 2 The 1st block train Rl and Rl which consists of block Bl with heights which formed the 
heights 6 which project in a fluting 3 side, Consist of block B-2 with a crevice which established the 
crevice 7 dented in the interior side of a block in the abbreviation mid-position of the tire hoop direction 
of said block wall side 5, and, moreover, outer fluting 3b is minded [ of said block Bl with heights / 
said / 6 ] for this crevice 7. The 2nd block train R2 allotted to the location which faces each other is 
included. 

[0015] While the 1st block train Rl and Rl of this example is formed between fluting 3a of said inside, 
and outer fluting 3b, said 2nd block train R2 is formed between fluting 3b of said outside, and the tread 
edge E. Therefore, these 1st block train Rl and the 2nd block train R2 adjoin on both sides of fluting 3b 
of said outside in each ** of the tire equator C. 

[0016] Said block Bl with heights has illustrated that by which said heights 6 are formed among these 
slant faces SP and SP by cutting with this example partially and lacking by the slant faces SP and SP 
which turn the both ends of the hoop direction of said block wall side 5 to the tread side 2 side from the 
groove bottom side of outer fluting 3b, and incline toward the interior of a block, so that it may sketch in 
drawing 2 (A). Thereby, nothing and the level difference sides XI and XI which stand in a row to said 
slant face SP are formed in the both sides of said heights 6 in the shape of an abbreviation triangle. 
Moreover, block B-2 with a crevice shows the thing in which said crevice 7 was formed, by cutting and 
lacking by the slant face SH which turns the pars intermedia of the tire hoop direction of said block wall 
side 5 to the tread side 2 side from the groove bottom side of outer fluting 3b, and inclines toward the 
interior of a block so that it may sketch in drawing 2 (B). Moreover, nothing and the level difference 
sides X2 and X2 which stand in a row to said block length side face 5 are formed in the both-sides 
section of this slant face SH in the shape of an abbreviation triangle. 

[0017] Thus, by establishing heights 6 and a crevice 7 in the block Bl and B-2 which adjoin on both 
sides of outer fluting 3b The edge component in the tread side 2 increases, and can raise the 
performance-traverse ability in ****, and also according to the level difference side XI of said heights 
6, the level difference side X2 of a crevice 7, etc. The shearing force which cuts this to a travelling 
direction to **** pushed and hardened within outer fluting 3b is produced, and the grip force of a under 
[ snowy road transit ] can be conjointly heightened sharply with the **** shearing force by the 
transverse groove 4. Moreover, it becomes possible [ heights 6 and a crevice 7 ] to secure substantially 
uniformly the flute width of outer fluting 3b as a result of being allotted to the location which faces each 
other through outer fluting 3b, and the wet grip engine performance can be secured, without checking 
the wastewater nature in a fluting. In addition, as it indicates that heights 6 and a crevice 7 allot the 
location which faces each other to drawing 3 (A), the die length LP and LH of heights 6 and a crevice 7 
is made the same, and the phase is arranged, and especially the thing to allot is desirable. Moreover, 
what is allotted besides this so that die-length LH of a crevice may be made into size and a crevice 7 
may include heights 6 rather than die-length LP of heights 6 like drawing 3 (B), and the thing with 
which heights 6 and a crevice 7 boil most and which they face as shown in this drawing (C) are also 
contained in the mode of this invention. 

[0018] Moreover, with this operation gestalt, each of ratios (WP/WB1) of the maximum width WB1 of 
the tire shaft orientations of the block Bl with heights and the amount WP of protrusions of heights 6 
and ratios (WH/WB2) of the maximum width WB2 of the tire shaft orientations of said block B-2 with a 
crevice and the amount WH of depressions of a crevice 7 is set to 0:04-0.15 in the tread side 2. The 
value of a ratio is deficient in the effectiveness of raising the aforementioned engine performance on the 
snow and the Hikami engine performance as it is less than 0.04. said — each - Conversely, if 0.15 is 
exceeded, the rigidity of a block will tend to cause partial wear, such as ununiformity-izing, and 
moreover, it is related with heights 6. There is an inclination to check the wastewater effectiveness of a 
fluting Gl and to reduce the wet grip engine performance, and about a crevice 7, reduction of the 
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crawler bearing area of a block is too large, and becomes easy to have a bad influence on wear-resistant 
ability. It is more desirable than such a viewpoint 0.048-0.143, and that each of said ratios (WP/WB1) 
and ratios (WH/WB2) sets to 0.06-0.09 more preferably. 

[0019] Moreover, each ratio (LH/LB2) of LB2 (shown in drawing 1) and die-length LH of the tire hoop 
direction of a crevice 7 is set [ length / of the hoop direction of the block Bl with heights / maximum / 
length / of LB1 (shown in drawing 1 ), and the tire hoop direction of heights 6 / maximum ] to 0.3-0.4 in 
the maximum length of a ratio (LP/LB1) with LP, and the tire hoop direction of said block B-2 with a 
crevice, said — each — even if it exceeds 0.4 fully [ heights 6 or a crevice 7 is too small in the value of a 
ratio being less than 0.3, and ] for raising the performance-traverse ability in a snow-and-ice way, and 
conversely, there is a possibility of being hard to demonstrate the above-mentioned performance- 
traverse ability similarly since other parts of each block Bl and B-2 become small, and causing partial 
wear. It is more desirable than such a viewpoint 0:3 to 0.4 and that each of said ratios (LP/LB1) and 
ratios (LH/LB2) sets to 0.33-0.36 more preferably. 

[0020] Thus, the abrasion resistance of the block B 1 with heights and block B-2 with a crevice may be 
improved by having allotted heights 6 and a crevice 7 to the location which faces each other through 
outer fluting 3b, and having limited the magnitude to block Bl or B-2 etc. 

[0021] Moreover, with this operation gestalt, said amount WP of protrusions of heights 6, said amount 
WH of depressions of a crevice 7, and die-length LH of said die-length LP of heights 6 and a crevice 7 
are made into abbreviation identitas, respectively, and, thereby, fluting 3b of said outside has illustrated 
that which set constant substantially the flute width in the tread side 2. In a wet road surface etc., fluting 
3b of such outside does not check the flow of wastewater within this fluting 3b, and can fully secure the 
wet grip engine performance. 

[0022] Furthermore, said block Bl with heights is equipped with 1st SAIPINGU SI and SI which 
divides this block Bl with heights equally abbreviation 3 by crossing mileage and the interior of a block 
from both the edges of the tire hoop direction of said heights 6. Moreover, block B-2 with a crevice is 
equipped with 2nd SAIPINGU S2 and S2 which divides this block B-2 with a crevice equally 
abbreviation 3 by crossing mileage and the interior of a block from both the edges of the tire hoop 
direction of a crevice 7. 

[0023] While being able to move heights 6 and a crevice 7 independently by this with other parts all 
classified by SAIPINGU on the occasion of touch-down with a road surface, heightening **** shearing 
force more and increasing the performance-traverse ability in a snowy road further When the edge of 
SAIPINGU SI and S2 scratches a surface of ice and sucking etc. carries out moisture into each 
SAIPINGU SI and S2, the grip engine performance at the time of surface-of-ice transit may be 
improved further. Moreover, 1st and 2nd SAIPINGU SI and S2 is useful to preventing the rigid 
ununiformity of each part classified by a remarkable rigid fall and rigid remarkable SAIPINGU of each 
block etc., as a result controlling wear-resistant aggravation by dividing each block Bl and B-2 equally 
abbreviation 3 to a tire hoop direction. Moreover, although each SAIPINGU SI and S2 can be 
constituted from various configurations, it is desirable to form almost in parallel with groove edge Rhine 
of transverse groove 4b which adjoined each other in it and most near, for example, and it makes a 
straight line in this example. In addition, each SAIPINGU SI and S2 may include not only the shape of 
a straight line but zigzag, the flection crooked by wavelike **. 

[0024] Moreover, in this operation gestalt, said heights 6 and a crevice 7 are equipped with the groove 
edge sections Bel and Be2 almost parallel to the block wall side 5 in the tread side 2. Thereby, in the 
tread side 2, the groove edge profile of outer fluting 3b is equipped with the configuration which carried 
out the parallel displacement of a part of fluting 3 to the outside of tire shaft orientations in the location 
where said heights 6 and crevice 7 face each other. By forming heights 6 and a crevice 7 in such a 
configuration, each edge component is increased, **** shearing force can be reinforced, and the 
increment in the edge component produced by these in coincidence takes effect also to the improvement 
in the grip engine performance on an ice road surface. 

[0025] Moreover, after the use in winter finishes in the case of the tire for heavy loading in recent years 
studless type, it is used on the usual road surface of summer from spring of the next year as it is, and the 
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so-called use [ which will finish a life by the next winter ] gestalt which it wears and is called crushing is 
becoming common. Therefore, as for said each SAIPINGU SI and S2 to which block rigidity is reduced 
in order to improve abrasion resistance further as an object for desiccation road surfaces according to 
such a use gestalt after finishing running winter, a crevice 7, etc., it is more specifically desirable to 
constitute so that outer fluting 3b may be by the wear which is about 50 - 60% and may disappear in the 
middle of use. 

[0026] As shown in drawing 2 (A) and (B), in this example depth DS1 of 1st SAIPINGU SI and depth 
DS2 of 2nd SAIPINGU S2 All are made into 50 - 60% of the depth GD of outer fluting 3b, and each 
makes tire radius lay length DP and DH of said heights 6 and a crevice 7 50% or less of the channel 
depth of outer fluting 3b. Thus, it is desirable to make said depth DS1 and DS2 of SAIPINGU SI and S2 
into size rather than the tire radius lay length DP and DH of said heights 6 and a crevice 7. By this, a 
flexible motion becomes possible by SAIPINGU and it can contribute to improvement in the 
performance-traverse ability of a snow-and-ice way to the last until said heights 6 thru/or crevice 7 
disappears completely by wear. 
[0027] 

[Example] In order to check the effectiveness of this invention, tire size made the radial -ply tire for 
heavy loading of 1 1R22.5 as an experiment, and it examined about Hikami, on the snow engine- 
performance, wet engine-performance, and partial-wear-proof ability and abrasion resistance. The tire of 
an example was formed according to the tread side shown in drawing 1 and drawing 4 . 
[0028] The tread side shown in drawing 4 has five flutings 3, and makes fluting 3a of the center passing 
through the tire equator C the shape of a straight line along a tire hoop direction, and each forms the 
fluting three bl of the 1st outside allotted to the outside, and the fluting three b2 of the 2nd outside 
further allotted to the outside by the shape of zigzag. The transverse groove 4 forms six trains of block 
trains by inheriting between bending each fluting 3 and 3 thru/or between a fluting 3 and the tread edges 
E suitably. Dimensions, such as each flute widths 3 and 4, are as being shown in drawing 3 . 
[0029] Moreover, the block Bl with heights is arranged so that heights 6 may project towards the fluting 
three bl of said 1st outside, and when this block Bl is located in a line with a tire hoop direction, it 
forms said 1st block train Rl. Moreover, block B-2 with a crevice constitutes the 2nd block train R2 by 
being formed in the tire shaft-orientations outside of the fluting three bl of the 1st outside as the heights 
6 of the block Bl with heights are faced in a crevice 7. Drawing 5 (A) and (B) sketch these the blocks 
Bl of each and B-2. 

[0030] Heights 6 and a crevice 7 face mutually and its location of each tire hoop direction corresponds. 
Moreover, the heights 6 of this example and a crevice 7 have these heights 6 and the edges Bel and Be2 
almost parallel to the groove edge of flutings three bl of the 1st outside other than crevice 7, and serve 
as a configuration to which the part this pinched by these heights 6 and the crevice 7 carried out the 
parallel displacement of a part of fluting three bl of the 1st outside to the tire shaft-orientations outside. 
Moreover, as the block Bl with heights is shown in drawing 5 (A), the block wall side 5 is formed in the 
zigzag convex crowning Tl which projects in a way outside this block Bl by the zigzag of a fluting 
three bl. Moreover* block B-2 with a crevice is formed in the zigzag concave crowning T2 to which the 
block wall side 5 is dented in a way among these blocks Bl by the zigzag of a fluting three b2 as shown 
in drawing 5 (B). The effectiveness by these heights 6 and the crevice 7 is more notably demonstrated 
by forming heights 6 and a crevice 7 in such a block wall side 5, respectively. 

[0031] Moreover, 3 ****s of each block Bl and B-2s are substantially made the tire hoop direction by 
1st and 2nd SAIPINGU SI and S2 extended from both the edges of the hoop direction of heights 6 or a 
crevice 7. Each SAIPINGU SI and S2 is formed in the configuration where the transverse groove edge 
nearest to it was met. 

[0032] Moreover, a prototype was collectively built also about the tire of the same size of the examples 
1 -3 of a comparison which have the tread side shown in drawing 6 -8 for the comparison, and the engine 
performance was compared. Next, the contents of a test are explained. 

[0033] (Hikami engine performance) Rim **** of the sample offering tire was carried out at the rim 
(7.50x22.5), it was filled up with internal pressure 800 (kPa), all the rings of displacement 2 / 2-D car 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/8/2007 



JP,2001-146104,A [DETAILED DESCRIPTION] 



Page 6 of 7 



(maximum loading capacity of lOt) were equipped, and it carried out by measuring the brake stopping 
distance when locking from 30km/h on a flow. Evaluation was performed as the characteristic which can 
be found by the following type. It is so good that a numeric value is large. 

Hikami engine-performance ={ (brake stopping distance of example 1 of comparison)/(acquired brake 
stopping distance)} xl00[0034] (Engine performance on the snow) While running the hardened snow 
road surface (atmospheric temperature: -13.5 degrees C, ice temperature:-5.0 degree C, ****:-8.0 degree 
C) with a thickness of 10.0cm using the test car equipped with the above-mentioned sample offering 
tire, paying attention to braking, acceleration, revolution, etc., it evaluated with the feeling of a driver. A 
result is expressed as the characteristic which sets the thing of the example 1 of a comparison to 100, 
and it is so good that a numeric value is large. 

[0035] (Wet engine performance) It carried out by measuring the brake stopping distance when locking 
the asphalt road surface of 0.3cm of water screens from 40km/h using the above-mentioned test car. 
Evaluation was performed as the characteristic which can be found by the following type. It is so good 
that a numeric value is large. 

Sentiment engine-performance ={(brake stopping distance of example 1 of comparison)/(acquired brake 
stopping distance)} x 100 [003 6] (Partial-wear-proof ability) Using the test car of the same conditions as 
the above, it is made to run a general path and a highway a total of 3000km, the existence of partial wear 
(heel-and-toe wear, edge wear, single-sided wear, etc.) is observed by viewing by making the block with 
heights, and the block with a crevice into a subject, and it is expressing as the characteristic which sets 
the example 1 of a comparison to 100. It is so good that a numeric value is large. 
[0037] (Wear-resistant ability) It asked for the average depth of the fluting of a sample offering tire after 
the partial wear-proof trial, and expressed as the characteristic which sets the example 1 of a comparison 
to 100. It is so good that a numeric value is large. The result of a test is shown in Table 1 . 
[0038] 
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[0039] 

[Effect of the Invention] As explained above, in invention according to claim 1 By establishing heights 
and a crevice in the block which adjoins on both sides of a fluting The edge component in a tread side 
increases, the performance-traverse ability in **** can be raised, and also with the irregularity which 
heights and a crevice form, even if it is a linear fluting, **** shearing force can be produced within this 
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fluting, and the grip force of a under [ snowy road transit ] may be conjointly improved sharply with the 
**** shearing force by the transverse groove. Moreover, it becomes possible [ heights and a crevice ] to 
secure substantially uniformly the flute width of the fluting of outside as a result of being allotted to the 
location which faces each other through a fluting, and the wet grip engine performance can be secured, 
without checking the wastewater nature in a fluting. Thereby, the pneumatic tire of this invention may 
improve Hikami engine-performance, on the snow engine-performance, wet engine-performance, and 
partial-wear-proof ability and wear-resistant ability with sufficient balance. 

[0040] moreover, the slant face which the block with heights turns the both ends of the hoop direction of 
a block wall side to a tread side side from the groove bottom side of a fluting, and inclines toward the 
interior of a block in invention according to claim 2 ~ it cuts, and by lacking, heights are formed 
between these slant faces, consequently the level difference side which stands in a row to said slant face 
can be formed in the both-sides section of heights. Moreover, by cutting and lacking by the slant face 
which turns the pars intermedia of the tire hoop direction of a block wall side to a tread side side from 
the groove bottom side of a fluting, and inclines toward the interior of a block, the block with a crevice 
forms said crevice, consequently can form in the both-sides section of this slant face the level difference 
side which stands in a row to a block length side face. According to these level difference sides, further, 
the **** shearing force within a fluting can be reinforced and the grip force in a snowy road improves. 
[0041] Moreover, in invention according to claim 4, when the edge of SAIPINGU scratches a surface of 
ice and sucking etc. carries out moisture into each SAIPINGU, heights and a crevice may improve 
further the grip engine performance at the time of surface-of-ice transit, while each can move 
independently with the both-sides part of the tire hoop direction on the occasion of touch-down, and 
they heighten **** shearing force more and increase the performance -traverse ability in a snowy road 
further. Moreover, by dividing each block equally abbreviation 3 to a tire hoop direction, the 1st and 2nd 
SAIPINGU prepared in each block prevents the rigid ununiformity of each part classified by a 
remarkable fall and remarkable SAIPINGU of block rigidity etc., as a result can control wear-resistant 
aggravation. 

[0042] Moreover, in invention according to claim 5, said heights and crevice disappear, after the tire 
radius lay length finishes running winter by being 40 - 50% of the depth of said fluting, and they can 
improve abrasion resistance further as an object for desiccation road surface transit. 
[0043] Moreover, when the depth is size from the tire radius lay length of said heights and a crevice, 
invention according to claim 6 can maintain the 1st SAIPINGU and 2nd SAIPINGU effectively until 
these disappear the effectiveness of heights and a crevice. 



[Translation done.] 
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